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In thg Chums; 

This listing of claims will replace all prior versions and listings of claims in the 
application; 

1-31. (canceled). 

32. (original) A system lor separating integrated devices from an. array of integrated devices on a 
semiconductor substrate, comprising: 

a laser generating laser energy in a wavelength substantially absorbed by the 
semiconductor substrate; 

a stage adapted to support, and move, the substrate, the stage including a vacuum chuck 
having a porous mounting surface adapted to secure the semiconductor substrate on the stage by 
suction through pores in the porous mounting surface; 

optics directing the laser energy to impact, the semiconductor substrate secured on the 
stage; and 

a control system coupled to the solid state laser and the stage, the control system 
controlling the laser and stage, and causing (he laser energy to impact the semiconductor 
substrate in a pattern at a rate of motion sufficient to euL kerfs substantially through the substrate 
in the pattern. 

33. (original) The system of claim 32, wherein the vacuum chuck comprises a removable porous 
member. 

34. {original) The system of claim 32, wherein the vacuum chuck comprises a porous member, 
and the porous member comprises ceramic. 

35. (original) The system of claim 32, wherein the vacuum chuck comprises a porous member, 
and the porous member comprises a flexible, porous sheet. 

36. (original) The system of claim 32 7 wherein the vacuum chuck comprises a porous member, 
and the porous member comprises porous paper. 
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37. (original) The system of claim 32, wherein the vacuum chuck comprises a porous member, 
and the porous member com prises porous plastic. 

38. (original) The system of claim 32, wherein the vacuum chuck comprises a porous member, 
and the porous member comprises porous metal. 

39. (original) The system ol" claim 32, wherein the laser comprises a pulsed laser, and the control 
system controls a rale of motion of the stage, causing overlap of successive pulses. 

40. (original) The system of claim 32, including an edge detection system which delects edges of 
a substrate mounting on the stage during movement of the stage; 

41. (original) The system of claim 32, wherein the control system includes logic to set up said 
pad em. 

42. (original) The system of claim 32, including a video system lor viewing a substrate mounted 
on the slage. 

43. (original) The system of claim 32, wherein the control system includes logic to set up 
parameters including pulse repetition rate, pulse energy and stage speed. 

44. (original) The system of claim 32, wherein the laser comprises a Q-switehcd Nd:YACi laser. 

45. (original) The system of claim 32, wherein the laser comprises a Q-swilchedNd:YV04 laser. 

46. (original) The system of claim 32, wherein the laser comprises a diode pumped, Q-switched 
Nd:YV04 laser operating at a third harmonic wavelength of about 355 nanometers. 

47. (original) The system of claim 32, wherein the laser comprises a diode pumped, Q-switched 
Nd:YA(J laser operating at a third harmonic wavelength of about 355 nanometers. 



Page 4 of 8 

PAGE 5/9 ' RCVD AT 12/7/2004 12:47:53 PM [Eastern Standard Time] * S VR: USPTO-EFXRF-1 /1 1 DNIS:8729306 * CSID:650 712 0263 * DURATION (nnMS):0242 



Dec 7. 2004 9:45AM ' Havnes Beffel & Wolfeld LLP 
Application No. 10/664,755 



No. 5305 P. 6 
NWAV 1002-2 



48. (original) The system of claim 32, wherein the kerfs have a widlh between about 5 and 1 5 
microns. 

49. (original) A system for separating laser diodes from an array of laser diodes on a 
semiconductor substrate, comprising: 

a Q-switchcd, soiid state inser generating pulses of laser energy in a wavelengLh between 
about 150 and 560 nanometers, pulse duration less than about 30 nanoseconds and a spot size of 
less man 25 microns, at a repetition rale of greater than 10 kHz; 

a stage adapted to support, and move, the semiconductor substrate, the stage including a 
vacuum chuck having a porous mounting surface adapted to secure the substrate on the sLage by 
suction through pores in the porous mounting surface; 

oplics directing the pulses to impact the semiconductor substrate secured on the stage; 

and 

a control system coupled to the solid stale laser and Iho stage, Lhe control system 
controlling the laser and stage, and causing the pulses to impact the semiconductor substrate in a 
pattern at a rate of motion causing overlap of successive pulses sufficient to cut kerfs 
substantially through the substrate. 

50. (original) The system of claim 49, wherein the vacuum chuck comprises a removable porous 
member. 

51. (original) The system of claim 49, wherein lhe vacuum chuck comprises a porous member, 
and the porous member comprises ceramic. 

52. (original) The system of claim 49, wherein the vacuum chuck comprises a porous member, 
and the porous member comprises a llexible, porous sheet. 

53. (original) The system of claim 49, wherein the vaeimm chuck comprises a porous member, 
and the porous member comprises porous paper. 

54. (original) The system of claim 49, wherein the vacuum chuck comprises a porous member. 
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and The porous member comprises porous plastic. 

55. (original) The system of claim 49, wherein the vacuum chuck comprises a porous member, 
and the porous member comprises porous metal. 

56. (original) The system of claim 49, wherein the control system includes logic to set up said 
pattern. 

57. (original) The system of claim 49, including a video system lor viewing a substrate mounted 
on the stage. 

5S. (original) The system of claim 49, wherein the laser comprises a Q-switched NdiYAG laser. 
5!). (original) The system of claim 49, wherein the laser comprises a Q-switchcd Nd: YVG4 laser. 

60. (original) The system of claim 49, wherein the laser comprises a diode pumped, Q-swilched 
Nd: YACJ laser operating at a third harmonic wavelength of about 355 nanometers. 

61. (original) 'Hie system of claim 49, wherein the laser comprises a diode pumped, Q-swilched 
Nd: YV04 laser operating at a third harmonic wavelength of about 355 nanometers. 

62. (original) The system of claim 49, wherein the kerfs have a width between about 5 and 1 5 
microns. 

63. (original ) The system of claim 49, wherein the overlap is in a range from 50 to 99 percent. 

64. (original) The system of claim 49, wherein the pulse rale is bet ween about 20 kHz and 50 
kHz. 

65. (original) The system of claim 49, wherein said energy density is between about 10 and 100 
joules per square centimeter, said pulse duration is between about 1 0 and 30 nanoseconds, and 
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the spot size is between about 5 and 25 microns. 

66. (original) The system of claim 49, wherein the substrate includes an integrated circuit. 
67-82. (canceled). 

/// 
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